NOTICE 


THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 
INFORMATION AS POSSIBLE 



NB2-13012 


r (NASA-CU-164991) bICKECICAL TECHNOLOGY 
THANSFE*. APPLICATIONS Of NASA SCIENCE AND 
TECHNOLOGY Semiannual Report, Jan. - Jun. 

1980 (Stanford Univ.) 68 p HC AU4/HF AG 1 Unclas 

CSCL 05B G3/85 02246 


BIOMEDICAL TECHNOLOGY TRANSFER 

Applications of NASA Science and Technology 







/ 


Submitted by 

STANFORD UNIVERSITY SCHOOL OF MEDICINE 

CARDIOLOGY DIVISION 





Prepared^for 

National Aeronautics and Space Administration 
Technology Utilization Division 
Washington, D..C. 20546 




t 





STANFORD UNIVERSITY BIOMEDICAL APPLICATION TEAM 
703 Welch Road, Suite E-A 
Palo Alto, California 9430A 


JANUARY- JUNE, l 980 
SEMI-ANNUAL REPORT 




NASA Technology Utilization 
Cooperative Agreement No. NCC-2-52 


i 

I 

I 


I 

I 

I 

I 


I 

I 

1 


&■ 

ar, 

*' 


I 

1 

I 

I 

I 

I 

I 

I 


I 


LU 

<_> 


2 



a 

• 



• 

X 


<*- 

X l 



o 

X o 

x 

— 


•> Q) 

k x «n 

k 

■o 

C L. J3 

4) C 3 

4> 4) 

o 

O 4) 

-a m o 

O — 

•MB 

«A > X 

o 

ID X 

l_ 

— on 

OC k k 

a c 

0 ) 

k o ra 

4) ID 

CO ID 

a 

k 

IA — > 

CO 


•0 x x 

X — 

X 

4) 

x o c 

C — >- 

C X 

x 

— « 

ID X X 

ID — 

x 

• k E 

44 

O 


U 4) 4) 

— . fl) 

(A k 

u 

a. w 

3 < 6 

O ID 

O 

X TO 

IA — 

— X 

«*- 

— 4> C 

C >* X 

X 


ux 5 

O k 

3 >. 

e 

CUE 

O k o 

ID X 

m 

o 

ID 44 

C 

« 

O BU 

4) X 

o < 

h- 

c o 

£ 4) 

k CO 


4- — 4} 

— X E 

4) < 

C 

O k — » X c — 

< X 

o 

3 O 

1 ID 44 



r: a u 

44 

— k 

X 

o a k « e 

ID O 

ID 

•- k 

ID >» 0 

C 4- 

u 

X © 4) 

a k k 

O 

•MM 

O x £ 

ID 4- 

— X 

•MM 

V o — 

>» 44 

X 4) 

a 

l_ 4 ) x 

X 4) X 

ID k 

a. 

— k | 

k <U 

X O 

< 

X — — 

X O 44 

X 


o — 

4) 4) (A 

<D — 

•■- 

<U 3 

X <A •— 

X C 

(0 

run. 

— (A 

x o • 

u 

x c 

> E IA 

£ k 

•MM 

in x 

0 ID (D 

>• 4) 

XI 

k 4-1 4) 

k ID 

X (A X 


41 IA X 

Cl 44 (A 

ID C 

E 

X — — 

ID 

X 3 4) 

o 

C (A > 

(A a) 3 

0) k> 

»•— 

3 IA 0 

2 £ 

x -a 

CD 

< k 

3 — E 

k c X 


>• a 

44 ID 

O id o 

>- 

4-1 4) 

44 | <U 

CL k 

■M 

— EC 

k — H- 

a CM ID 


(A — <n 

O — 

3 CA 4> 

tA 

k X C 

CL 3 4) 

IA 1 CA 

k 

4) 1 C 

an- x 

OJ & 

<U 

> — <u 

3 »- 

IA CC 

> 

— — k 

(A (A 

ro u 

•B— 

C 3 00 

2 

3 U IA 

c 

r> 4- 

w 3 • 

x a> 

3 

•> 

C X 

E E 


X IA Ik 

— C k 

ID < 

X 

k m 

k O o 

4) X 

k 

O 4) 

4) (A CL 

f— C * 

0 

*4- * ^ 

<U k CL 

V C 

4- 

C O 3 

C ID 3 

CEO 

c 

m • —i 

•— X IA 

O 4> — 

<0 

4-> X 

cn c 

— 4) IA 

x 

CO X 

C < 4) 

X k — 

co 

~ c 

<u > 

ID Cl > 


4-i 4-> m 

• • 

O ID — 

« 

m x 

— 0. X 14- 

— a 

X 

— u 

id ID 4- 

— <u 

X 

X E 0 

C C k ID 

Cl > X 


aix u 

O >• X 44 

CL — U 

u- 

E o o 

— — IA IA 

< X k 

o 

k CO <u 

X — — 

(0 ID 


O k. 

— k c >. 

— k « 

(A 

«x - 

X ID — X 

ID 41 IA 

4) • 

k > Q 

X X E — 

u a 4) 

— o 

4) 

< X IA 

— O CC 

X OO 

a iu +-I 

ID k 

X o 

— cn 

c c 

. a) 


> — 

(A 4) (0 

• c gj > 

S ID 

BM 

ra a *j 

X ID E — 

Oku 

X « 

5 (A 

k E — C 

ID — 

O 4) 

x — 

0 k x X 

03 x X 

<0 C 

C 4) (A 

CL 0) 1 

c a) 

3 

— O Ift 

Cl. E x x 

> 3 E 

4) X 

4> m < 

3 E k k 

x O 

X 

k — 

(A — ID O 


x O 

<u q. aj 

fsl CL4- 

IA < CO 


X 4) X 

cn C 

k CO 

IA 

k t- 

C * X ID 

4> < (D 

i- x 

X 

— 0 £ 4) x 

> X X 

4) CT) 

4) C 

k x CO 

— — * X 

> 3 

x id * 

41 X — 

c 

o o 

k f= x 

a> k > 4) 

3 CiL 

u u 

o t; k 

C 0) O X 

O O 

X 

CL — O 

— X k X 

X — 

X X 

4) 4) a 

B o a 

L. X 14- 

t_ 

k 4-1 4) 

C AC 4. 

O ID 4J 

o >■ 

CO k 

4) 4-0 

4- k — 

a k 


X 4- 

C X X 

<a to 

k • (A 

— C ID IA 

ID IA O 

1. 3 

Q -J — 

(0 ID X k 

X — 

C 

5 x 

O IA 4) 

CO c • 

u) in 

X X 

— IA X 

• — » • 

— -5 

4) k 

X X (A E 

4) e a 

•C 

X ID >- 

U 4) ■- 41 

X x • 

1 

hCX 

E O X E 

h- < X 


ri 



- N m 




3- 

§ 

u 




W 


C 

4) 


C 

o 

o 


4) 

O 

<9 


4) X 

u re 

a. h 


— — — cm cm cMcnp>'\p*\m-3‘-T-3‘ 


an — on on r«- cn — 

4 UUAiAtrtlA N o 


tf\ 

\o 


u 

=5 

o 

o 

an 


4) — 


m 

o 


— c 


WO O 4 

C X L- 

4) — a. x 
C — 4) 

O CQ -O > 
CD 4) UJ 
4) N 
X 


, 

• 

u • 



C 1/5 


ft 


• 

ft 

• 



o 



•— 4-1 







- 

• 

X . 



— c 


• 


• 

• 

• 



TO 



CD C) 








■ 

*— . 



1 E 


• 


* 

• 

* 

X 


3 



<4- L. 







4-1 

• 

05 • 



TO TO 


• 


• 

■ 

• 

05 


TO 



4) O 







c 

• 

O 5- 



O 


• 



• 


4) 


O 4) 



05 






1/5 

5- 

• 

O 



4) C 


• 


• 

• 

— 

4-* 


4-1 O 



X *- 






W 


a *4— 


4-1 4-1 
TO 
U — 

0 3 
O 


E — 


in 


1/5 

4> 

JZ 


l/l 



• in 

1/5 

■w 


. 05 O 4-1 

— OS . u 4-> 1 

• 

0 

ft 

T3 0 

ft 


IB 

4-J 

TO 

■w 

C 

— </> tJ ing 


U 


4- 0- 


• 

ft in 

c 

•— 

TO 

.— CL- 

XI . W >-— . 

• 

CL. 

ft 

TO 

c 


4J 


TJ 

i. 

X O 0 

TO < Cl/4 3 




o in 

o 

• 

O) X 

ft 

4> 

05 

4) — 54- 

X 1/5 . — O >- 

• 

X 

ft 

•— 

ft— 


C 4-1 

4) 

D- 

4> 

>• — 4-4 

00 < C — 1- 


0) 


l- in 

X 

• 

•— 

U 


4-> 

L- CL TO -O 

Z • in 0 —1 4M 

• 

43 

E 

O O 

o 


u O 

3 

u 

C 

X — C — 

TJ — — 4) 


43 

43 *X X 

3 

• 

O w 

in 

o 

IW 

4) 4Ji •— < 

C 54- E 1/4 4-4 C E 

• 

a. X 

4J 

u 


4-1 O- 

TO U- 

in 

E E 

TO O L. 4) TO 1/5 4J 


i/> 

in 

E x 


• 


43 



0 3 5- >. 

TO 4- 03 < — 

• 


>S 

43 O 

in 


C X 

X 

>• es 

4-4 X 4J 44 

u in — O — Z 43 


43 

CO 


c 

• 

o u 


u 


— — 

4) C < X C X 

# 



in lL 

0 


X 4J 

o 

4J 

4) 

in >- 43 — 

X O a 3 54- o 


• — 

X 

> u 

03 

• 

4J 


4) 

C 

coo — 

O — X O E O — 

• 


u 

00 TO 

43 


4) CL 4J 

E 

0 

d) C X 

10 4-1 O 5- E CD 


TO 

o 

X 

oc 

. 

o. on 

4) 

4) 

440 41 41 O 

i- to 4 ) x 0 in 

CO 

in 

Q. 

C TJ 

43 


3 

C 


</5 

3 O X 

x U 4) O O C X 

H— 

u 

in 

O 43 

1/5 

tn 4) 

05 

4) 


C O' c 

4) — O. 4) OX 

o 

43 

c 

— 43 

c 

t- 

1/5 — 

TO 

4-4 


4) 4) TO 4) 

>.— l/> — 03 •— •— 

UJ 

> 

TO 

X 51— 

o 

O 

4) X 

X 

o 

4) 

04 5- -o — 

UJ Q. <U — X 13 

-5 


u 

TO O 

CO 

U1 

4- TO 


•a 

C 

X U. 4) — 

CL "O 0 — TO 

o 

43 

H- 

E — 

1 


CL. 4-1 

L. CQ 

TJ 

C 0 44 

4) < 03 >- X U in 

ac 



U CD 

04 

o 

u 

TO 



4) — E O 

04 N O 03 — — 

Q- 

X 

43 

O 

c 

on 

— o 

•— 

U 

2 

O TO — TO 

nj p— — m •— in 


TO 

L. 

14- 43 

c 

a. 

TO O- 

3 

X 


cc — h 

E TO </5 X H O- 43 

an 

4~» 

TO 

C — 

X 


ft— 

03 

UJ 

o 

4-1 — 1 

x- O 4) O-X 

UJ 

L. 

O 

— X 


az 

c <u 

in 



O TO TO 0 

— X — •• < X 

u. 

0 


ffl 

u 

UJ 

TO — 

TO 

T3 

c 

— a o 4-i 

4) 05 x QC X in 

i/j 

CL 

J*— 

p— £ 

•— 

u. 

1_ — 

> 

4J 

o 

U C/5 — 1 

—5 0 COO— o 

z 

1 

TO 

TO E 

u 

C/5 

O X 

O 

> 

1/5 

4J C — 

C — >*X O TO L. 

< 

C 

O 

O TO 

4-» 

Z 

TO TO 

ft— 

0 

TO 

TO > TO TO 

— O 0O Q- t— U Q. 

a: 

0 

• •• 

•— U 

re 

< 

U tn 

*o 

U 

W 

— TO X 3 

U O 00 — 

h- 

in 

4-» 

C Cl 


00 

4-5 U 

u 

CL 

4-< T3 >- U «5 

U 3 Z Z — TJ CL 


5- 

*— 

— O TJ 

5- 

C 0) 

TO 

E 

f— • 

4) 1 4) — 

3 43 O < QC 43 — 

X 

43 

U 

*— Im 

43 


— > 

OJ 


Z Q- X X =» 

a. z — z 3 x x 

< 

Q- 

o 

O Q. 

Q. 

ts 







— 





z 







H* 





—■ ft 






O — CM m -a - LPi M5 

Z 





O 

— CM 

m lt 

inoo r^oo on 


UJ 

•— 

CM 

COJ 

on 

o 

• • 

• 

* 

• 

• • * • 

• ft ® • 

K 

• 

ft 

ft ft 

• 

z 

CM CM 

CM CM 

CM CM CM CM CM 

2 

2 

2 

2 

2 

2 

2 

o 

(0(0 10 1*5 1*5 

o 







Qu 






— CM 


m 


3.6 Spinal Immobilization Apparatus 
I*. MEETINGS, CONFERENCES, AND TRAVEL . . 
Appendix . , , . 


During the first six months of 1980 the Stanford University Biomedical Application Team has made substantial 
progress in applying NASA technology and expertise to the solution of significant biomedical engineering 
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The twenty-two ongoing and potential projects of Sections 2 and 3 are classified in respect to funding and 
activity status in the Appendix. 
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Principals : Carol A. Simpson, Ph.O. ; Psycho-Linguistic Research Associates; Henlo Park, CA 

Charles Lingel, Electrical Engineering Consultant, Los Gatos, CA 

Maurice A. LeBlanc, MSME; Director, Rehabilitation Engineering Center, Children's Hospital at 
Stanford (CH@S) , Palo Alto, CA. 
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acceptance testing by the VPSP team, will be negotiated with the selected manufacturer and imple- 
mented. The BATeam will arrange a multi-facility VPSP evaluation program to validate the usefulness 
of the communication aid. 
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Cost Sharing : The NIH Division of Heart and Vascular Diseases is cofunding this project in the following 

amounts: $58K in FY79, $6*»K in FY80, and $79K in FY81. Also Stanford University is providing $25K 
worth of electronic instrumentation and laboratory space for clinical trials in support of the project. 
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Cost Sharing : L&M Electronics, Daly City, California, has provided #30K In cost sharing. Children's 

Hospital at Stanford (CH@S) and Rancho Los Amigos Hospital (Downey, CA) have provided NIHR-funded 
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Cost Sharing : The Eye Research Institute of the Retina Foundation of Boston (RFB) will provide the 

photocoagulator and support laboratory and clinical trials. There is no separate accounting of the 
cost to RFB. 


Transfer Strategy : The stabilized photocoagulator will be demonstrated to all present manufacturers of 

surgical photocoagulators. 
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Cost Sharing : Smi th-Kettlewel 1 Institute for the Visual Sciences will conduct a clinical evaluation of 

the WRISTCOM System. Several other institutions have contributed to this project over the years, 
but there has not been a separate accounting of the costs of these contributions. 
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Cost Sharing ; A large number of individual physicians and institutions have performed clinical evaluations 
of LCGs in a variety of medical applications at no cost to NASA. 
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Cost Sharing : A proposal has been submitted to NIH for approximately $2S0K annually starting In FY8l. 
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Status: This potential project is still in the early problem definition, solution concept formulation stage. 
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Cost Sharing : $19K plus overhead in N I HR funding (FY79~8 o) to CH@S has supported early research phases 

of this work. Continued NIHR funding has been proposed in the amount of $12K plus overhead to sup- 
port clinical trials; and additional funding may be sought from other federal agencies. CH@S has 
borne the cost of certain orthotic services which were not covered by NIHR funding. 


Transfer Strategy ; The present transfer objective is to facilitate development of the tactile biofeedback 
technique by providing CH@S with reliable electromechanical biofeedback subsystems. When the efficacy 
of this technique has been verified, the BATeam will initiate commercial contacts with brace manufac- 
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Status : Vykukai has obtained several patents on essential features of his design. However, the BATeam 

has found a Canadian immobilization device which also uses the evacuated bladder prinicpal to achieve 
device rigidity. Information has been exchanged between representatives of the Canadian inventor and 
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